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A CASE CF QCCURRIINCE OF LOW=TROPOSPEERE JET STRBALS
AT TEE EARTHE'S SURFACE IN THE VEST CARPATHIANS

] ‘ Elzbieta Budziszewska, Maria lMorawska-Eorawska

Iational Institute of Hydrology and
Meteorology

1. Strong winds in Carpathians are not rare phenomena.
Year after year their action causes large or small damare ,
among them damage to timbered areas, EBut the camazge that wss caused
by winds in the Tatras, at Pochale and in West Eeskids (Figure 1) in the
evening cn 6 May 1968 was exceptionally large. According to prelinri-
nary calculations, the total volume of timber destroyved in this
case was about 360,000 m3, out of which the loss suffered hy the
Zatra Hational Park was about 150,000 m3. On the Slovak sicde the §
losses, according to press reports, reached about 100,000 mB. -
The timbered areas, which suffered destruction on the Polish side

ty these unusually strong winds, are shown on the enclosed map

(Figure 2).
An inspection carried out in the field showe that air sireams
vhich caused this catastrophe were flowing mostly in the valleys
o and on Northwestern slopes (Photograph 1). In the area of Tatra
llational Park we can distinguish four groupings of damages, namely:

a)slopes of Dolinaliietusa and Dolina lalei L.-'i,

b) slopes of Hala Kondratowa and Dolina £

c) slopes of Dolina Suchej Wody, and

, d) Dolina Filipczanskiego Potoku, Wierch Poroniec and
& Dolina Poronca.
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In addition to the above mentioned areas, smaller groupings
i of timber destruction are scattered in Dolina Rybiego Potoku, in
Dolina Rialki and at Legy. They occur also at Podhale in the region
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Fig. 1. Distribution of wind velocities in the area of Beskids and

Tatras on 6 May 1968 at 19:40 hrs GMT. Isotachs are drawn every
5 m/sec.
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Figure 2., Areas of destruction caused on 6 May 1968
in the region of Tatra National Park

of Kroscienko. The timber damages in Beskid Zywieciki are
concentrated mainly in the upper part of river Zola,

One can observe both falls and breaks of trees in the areas
which suffered destruction, Falls are seen in the case of veakly-
rooted trees or trees growing in wet soil; such trees are torn
out’ with their roots (Photograph 2). In the case of breaks,
the trunks only were broken, since the roots - better srread out
in a dry and somewhat thicker layer of soil = resistcd the action
of strong winds (Photograph 3). These breaks occurred at different
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Photograph 1., Vind=broken trees in lower Kalatowki

heights, becinning at abtout 1 m, up to more than ten meters
atove the ground level (Photograph 4). 4 large number of trees
bent under the pressure of wind and remeined inclined to the
sround.

The directions of fall of trees are in general between 2300
and 2500, reaching eporadically 180° and 2700, vhich corresponds
approximately to the direction of winds recorded at that time
in the area of Southern Poland. lioreover, in some places one could
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Photograph 4, Vincd-troken trees at Vantule

see trees which were torn out with their roots and throvn -

if by the force of explcesion - in oprocite directions, Thris
act would evicdence a very strong turbulence which accomparnied
he vinde, An illustration of this feature is provided by the

istribution of directions of tree falls near and in the area
f Vantule forest (Photograph 4). The destructive air strean
arrived at ‘antule at the distance of atout 200 m from the edre

f forest at Hala Mietusia along the slore of Gladki Uplazianski,
treaking and tearing out trees, From the direction of falling of
these trees it follows that the direction of movement of this
stream was, in this case, Vestern. The air stream hit Wantule

for the second time from the North, making the remaining trees
fall at a nearly straight angle to the direction of fall of
treec vich were uprooted earlier, and penetrating with a band
4LO-60 m wide in the depth of the forest above the first hit from
the West. The power (and by the same token the velocity) of

this estream can be Jjudrged from the fact that trees with diameters




of 60 cm and higher have been uprooted or troken,

This exceptionally strong wind of foehn character caused,

in addition to uprooting and breaking trees, also damage to their
foliare: in Regle region and in upper Zakopane one could encounter i
trees and btushes with dried out early spring leaves, This fact
could be explained probably by an exceptionally strong evaporation- '
-transpiration during the halny wind tecause of very 1low zir ;

numidity. It appears that the loss of water from the leavers was
then considerably faster than the possibility of the intake of
water by leaves from the soil., This situation, lasting protably
for at least several hours, resulted in withering, drying and
falling of needles from larch~trees and of leaves of other types
of treees,

In additicn to timbered areas in Tatras, some forests and

buildings were destroyed in many locations of the Eigh Eeskids.

Accoréing to concordant reports of meteorological otservers and i
vorkers of forestry service the highest intensity of the wind
in mountain regions on 6 kFay 1968 occurred tetween 1€ and 21
hrs GMT.

2.1. The analysis of atmospheric conditions in the period
of occurrence of the atove mentioned strong winds was based on
weather data from synoptic stations at Kasprowy Wierch, Zakopane ;
and Aleksandrowice (Figurees Za, b, c). Information on periodic %
changes of air temperature and the direction and velocity of wind
was also obtained from climatological posts in Antalowka, Lysa
Polana, Xuznice, Hala Ornak, Nyslenickie Turnie, Morskie Oko
and Hala Gasienicowa (Figure L4a). Veather conditions in the area

e

of Eeskids are represented by stations: Miedzytrodzie, Zywiec,

Zawo ja, Zwardon, Kubalonka, Skrzyczne, Turbacz, Szczawnica,
Przechyba and Stary Sacz (Figure 4b), Since the stations and
cliratological posts are performing observations only three times
per day (at 7, 13 and 21 hre local time), periodic changes of
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Weather calendar from the period 4 May 196€ 0:00 hrs

to 7 May 1968 9:00 hre GI7T

v = average wind velocity (m/sec); x - velocity of
wind (m/sec) in gusts; @ - wind direction; t ~ air
temperature; tg - temperature of the wind rose point;

p - atmospherit pressure (mb).

a - Kasprowy Vierch, b ~ Zakopane, ¢ = Aleksandrowice




Figure &4, Time distribution of wind velocity in
from 4 lay 1668 11:40 hrs to 7 lay 19&¢ 11

a) Tatra stations: 1 - Hala Gasienicowa, 2 -

Myslenickie Turnie, 3 - Kuznica, 4 - Antalowvka

Y
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b) Beskidé stations: 5 - Skrzyczne, 6 - Kubzlonka,
? - Miedzybrodzie, 8§ ~ Zywiec

rreteorclogical elements, based on the data from these stations,
should be treated only as supplements of the resulis of obhserva-
tions of the relatively rare network of synoptic stations.

In the discussed period of time the wind, both in Tatras
and in Besgkids, came from the 1&00-2600 directions, 4t Kasprowy
i"ierch a sudden jump in the average wind velocities occurred
on 6 May between 14 and 22 hours GMT. The average wind velocities
of wind at 18 hr GMT reached 50 m/sec; the velocity of wind gusts

-
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at Lagprcwy \‘lerch has been estimated to be atout 75 nm/cec, Cn the
other hand, in Zakopane the sudden change of wind velocity tock
place on € lay between hours 14 and 21 GIT; the average nayxiral
velocity 25 m/sec (and in gusts ca 40 m/sec) was reachked by *he
vind at 20 hre GMT. at other stations of Tatras and Teshids
the maxirmur velocity of wind occurred also on € May at ca 20 &nrs
of official time., The wind directions at thrat time were ever;vhere
Southern and Southwesztern, with exception of lorckie Okc wrer
local deviations of direction should be explainel by orograrhy
of the terrain,

The zir temperature at Hasprowy Vierch and in Zakopane
on 5 and 6 lay shows a daily course éifferent from its normal
daily course for these locations, On £ l2y the secondar:y minimun
of temperature occurred between the houre 19 and 20 GKT, In later
houre, despite rather emall cloudinr (1/2 = Z/€) byhirk clouds

Ci svi, there was an increase of temperaiure, accompanied ky an

increase in wind velocity, in Zakopane., On 6 a2y, in the reriod
of the highest wind velocity, the air temperature cezsed to fali.
On 5 and 6 May the air temperature exceeded 2303, fErroachinc

the maximum absolute value for this location.

At that time the relative humidity of air at Kasprov; iierch
varied in the range 60-905., In Zakovane it was telow 50%, and in
the period of the highest wind velocity - merely about 403, The
rinimum of this humidity (23¢%)occurred on 7 May at 02:00 hrs GKT.

Up to 23 hrs GMT on 5 lay clouds at all ceilings were obcerved
at Hasprovy Vierch., On 6 lay in the hours 0 to © GIT there vas
abzence of clouds at low ceiling, Kearly all this time
the clouds Ac _len were hanging over the Tatras, The presence of
Cu clouds should also be noted; that presence would indicate
tne existence of entering air streams.

In Zakopane the clouding was usually rather small. Periodically
clouds at all ceilings were observed, On 6 NMNay hetween the houre
19 and 20 GMT, i.e. 1in a period of maximum wind velocity,

ey
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the covering of the sky by Cu _con clounds decreased from &/
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to 1/8, which evidences the intenesity of falling (descending)
movements, which caused "drying" of the air. This small s=ky
coverage persisted through the whole night, and only at ¢ hr
GiT on 7 May the coverage increaced to 6/8.

£
4

Differences in progress of weather situation on 6 kay and

on preceding day are shown on weather calendars (Figure ?) and
ty time analysis of changes in wind velocity. Cn 5 Mary at the
majority of meteorological stations both in Tatras and in Hirch

Rt

Eeskids the maximum wind velocities occurred in the daytime. Reducticn
of wind velocity between the hours 17 and 20 GLT was accompanied

by a drer of air temperature and an increase of its relative
humidity. In evening hours, about 23 hour GMT, a secondary
maximum of air velocity with simultaneous increase of air
temperature vas observed in Zakopane and at Kasprowy Vierch,

Cn 6 May in the afternoon and evening hours the wird velocity

vas increasing at 211 meteorological stations mentionred in this
work, reaching average velocities ahove 20 m/sec* , 1.e., at least
tvice as high as on the preceding day. At that time the air
temperature in Zakopane decreased at first by merely 2° but later,
in the period of decrease of wind velocity, began to fall

much faster. The secondary maximum of wind velocity occurred

7 much later that night, at 3 hres GMT. Simultaneously there was

1 an increase of air temperature and drop of relative humidity

to its ninimun value.

2.2. The appearance of halny wind already in afternoon
hours on 4 May was cauced by the difference of pressures between
the developed wedge of high pressure over Eastern and Southeastern
BEurope and the low pressure over England and VWestern Europe
(Figures 5 and 6). These systems formed a blockade reaching to

il DRI

M -

* Climatological posts are usually equipped with the Vild
anemometers which determine wind velocities

to 20 m/sec only.
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i Figure

Figure 6, lap of isobaric surface 700 mt on

Synoptic map (low) for 5 liay 1968 a2t 0:00 hr GNT

at 0:00 hr GiTT

Continuous lines = isohirsers
Eroken lince - isotherms

VW o= wysokl = High

H o= niski = Low

5 May 1968

ine upper troposphere, and having nearly a vertical axis. During
the next days the low pressure center became deeper in toth the
low and mediun troposphere, and spread its influence on Central
Burope (Figures 7 and 8). A warm front connected with this low
pressure system crosced Carpathians; as a result, the Southern
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Ficure 8. Syroptic map (low) for 7 lay 1948 at 0:C0 hr GIT

rart of Poland found itself in a warm sector., It is wvorth

(5]

noting that isobaric surfaces €50 and 7CC rb chov 2 varm area L
located Horth of the tliddle Alps.

On 6 May at 0:00 hr GMT the maps of low ard isotaric surfsce
850 mb show two new secondary low pressure centers: one of themn
located over the North Sea and the second - important in our case =
located over the Vest Alps, The latter in its initial stare
reached merely the height 850 mt and had its axis stronely
inclined to Northeast. In its further development it reached
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the height 700 mb within the next twelve hours, moving to the
North-east with a velocity of about 20 km/hour (Figures G and 10).
During the next twelve hours, this low pressure center became
more active and deeper and, thanks to further vertical buildup,
it reached the middle troposphere. At this stage of its develop-
ment it moved in the direction of pressure gradients on isobaric /53
surfaces 500 mb from Northern Germany to the Southern Baltic Sea
with a velocity of 80-90 km/hour (Figures 11 and 12). It was
at the time this secondary low pressure center moved over
Northwestern Poland that these unusually strong winds occurred
in the Carpathians.

In the considered period of time a stream of air developed
in the upper troposphere. Its two cores ran over Western Europe
from the Southwest to Northeast; one of them moved over the
North Sea, Scandinavia and Finland, and the other - over Western
and Central Europe and Central Russia. In the period of the
highest intensity of winds over the area of the West Carpathians
the height of the more Southern core of air stream, running above
Central Poland, reached its minimum, descending as low as 250 mb
on 5 May at 0 hr GMT to about 350 mb on 7 May at 0 hr GM
At the same time, thls part of the stream reduced its velocity
(Figures 13 and 14).

In the period from 4 to 7 May, the wedge of warm air reaching
the upper troposphere had practically no change of position over /54
Southeastern Europe. During all this time, warm air from the
Southwest was flowing over the area of Central and Southeastern
Europe. The highest temperatures were reached on 6 May in the

afternnon hours.
2.3. The analysis of low maps shows that on 6 May the above

mentioned secondary low pressure center was moving from Southern
Germany through West Pomorze to the Baltic. Between 51 and 530
Northern geographical latitude, there was a warm front, running
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: Figure 12. Kap of isobaric surface 500 mb on 7 Kay at O hr GET
Legend ~ as Figure 6
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} Figure 13, lap of isobaric surface 200 rh on 7 kay 2t C hr GMT
j Legend - as Fig. 6.
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3 Figure 14, Location of axie of stream currents on 7 lay 1968 !

: at O hr GNT
; 1 - uppertroposheric stream current at the level

of about 340 mb
2 =~ lowertropospheric stream current at the level

of about 760 mb
3 =~ area of deccending movements
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along parallcel in latitude and moving liorthwarde very slowvly.
Lir temperatures in the warm sector over Southern Poland in
afternoon hours varied in the ranre 24-29 OC, and they wvere
by about 6-9 °C lower in the cooler mass of air.
as ve mentioned atove, the warm sector visitle on lov raps
reached the boundary of the troposphere (cf. Figure 11-13). The
cocld front, also clearly ghown in lover and ricdle trovpccohere,
vas at 18 hr Gif on the lirne of Odra river and moved to the Zest,
is velocity was initially atout 70 km/hour, but after 21 Lr GIT
t was reduced to 30 km/hour, The movement of this front caused
simultaneously a somewhat faster movement of the warm front,
Already at 19 hr GMT there ig a clear indicaetior of =X

iU

[t}

l_lo

vresence of "halny Iront" at Pogorze and Vyzyne Slaska. It is
showvn by convergence of winde and lower values of the tempera-
ture of roce point in the mase of air located behind it., The
front line up to 23 hr GIT noved to the Korth with a velocity orf
about 60-70 km/hour, showing higher velocities in its Vestern

o
part than in ite Eastern part (Figure 15).

3. An analysis of space diestribution of atmospheric pressure
and air temperature in the period L4L-7 May, and particularly in
tie hours 18~24 GKMT on 6 lay, allows us to state that winde of
high velocity were caused by simultaneous action of three factors,
namely:

a) a specific distritution of pressure, which caused the

appearance of halny winds already on 4 May
b) an increase of pressure gradient in the evening of 6 kay,
¢c) effect of the barrier of mountains,

As we already pointed out in Section 2.2, the increase of
rradient resulted from deepening of the secondary low pressure
eyetem initially in ground-adjacent layers,and then - as the
eynoptic situation developed = also in the lower and middle
troposphere, This system moved at the edge of a high blockade

]
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Ficure 15, Location of the lines of fronts on the ares
of Poland on 6 May 1968 retveen hours 18-23 GiT

1 = cold front; 2 = warm froat; 3 - "nalny front"

ocver the lorthkeastern rurope folloving the rmairn direction of
runoff on isobaric surface 500 mb. The hich pressure systen was
tuilt up to the upper toundary of troposphere; therefore the
developing secondary low system could not move it to the Zast

anc only caused an increase in pressure gradient in the lower tropo-
spnere at the edge of the high syster., ihis is illustrated by
icotacns on igotaric zurfaces §50 and 700 rb, which reveal the
presence of trarched stream of strong winds (Figure 18). Thie
stream is joired through the troposphere with Southern “ranch

of the upper troposphere stream current (Figure 17), whose core
vec coneiderably lover on that day. Velocitiee of the upper

gtream current underwent consideratle reduction in this crea

(in comparison with the previous day). Cne can acsume, therefore,
that part of this energy was transferred to the lower tropospheric
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Figsure 15, l2» of icotache of isobsric surfaces £50 2n¢ 700 nt
on 7 L=y 1G£L at O hr GIT
1 = axiz of stream current; 2 = irfotaches ¢n zurface
&S0 mty %2 - isotachs on surface 7CC nmb
(isotache are dravn every 10 knote)

current, This acsumption iec strengthened Ly the presernce nere
of vertical rnovemenis downwards (cf. Figure 14).

Two brancrnes of this low stream current cen te distirnruisned
on r:aps of isobaric surfsces 850 and 700 mb on 7 May at O hr GIT,
Firure 16. The chorter Iorthern branch is connected direcily viih
the antove discussed very active secondary low system, vhich et
tnis time ie placed over the Southern Ealtic. It lies cver Horthern
rart of Poland, over the lovlands, hence it does not cause any
Firilking consecuences, On the other hand, the second tranch, vhich
vags obcserved at the height of 2000-2500 m above Carpathians,
cauced havoc in the mountain areas. As is seen in Figure 16,
this branch starts over Carpathians and ends by Jjoining the
.orthern branch over Central Russia. The appearance of the Northern

tranch appeare to be due only to an increase of pressure gradient.
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Figure 17a. Vertical cross-section through the troposphere
on 7 May 1968 at 0 hr GMT

1 - tropopause and frontal surface;
2 - isotherms; 3 -~ isotachs

But the appearance of the Southern branch, which is certainly at
some distance from the mentioned active low pressure system, must /58
have been caused, undoubtedly, by orographic conditions on the
surface of the earth.

In the period of May analyzed here, the existence was noted
twice of these low streams in the lower troposphere. They had
high velocities (ca 15-20 m/sec). Their width was ca 200-300 km,
length - 1500-2000 km, and thickness - about 1 km, and the
remained for 24 to 36 hours moving together with the secondary

i
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Figure 17b. Vertical cross=section throurk troposrhere
on 7 hHay 1968 at O hr GMT

Legend =~ as Figure 17a

sycten of low rressure, and joining the strear curreni cf urper

troposphere =~ Figures 16 and 19. They appeared during the forma-

tion of secondary, very active low pressure systems at ine edge

of a strong blocking system of high pressure.

These highly developed zones of strong winds appearing,

ag far as the day € Fay is concerned, a2lready on the surface of
the Earth, are connected with zones of a large horizontal tempe-

rature gradient, reacihing from the Earth's surface up to the

tropopause.
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Figure 1¢ (left). l2p of isotachs on surface {50 ik
on 7 kay 166¢ at C ar and 12 hr G.T
Legend = 1 - axes of low-iropospherc strezw
current; £ = izotache at O hr; %2 - isotechs
at 12 hr

Figure 19 (right). lap of isotachs on surface &£5C rl
on 5 lay 196& at 12 nr GI™ end on & lkay at C ir CZ
Legenc - 1 - axis of stream current; 2 - isotechs
on 6 Fay; 3 - isotachs on ¢ kay

The air temperatures in the period of maximum air velocities
(cee Fifures 3a, b, ¢ and 20) are high because of advection
of air masses, which are warm for this season of the year, and of the halny wina
. vhich stayed for over 4€ houre., These temperatures are about 2C°C
v in Zakopare and 15°C at bkyelenickie Turnie, and they decrcace

an increase of height, not caucing, however, the

slowly vith

i

appearance of inversion. Similarly, turbulence doec not disavrear

decspite the night hours; wind btlaste reaching 40 rm/sec vere roted

i

in Zakopane in the period of the maximum average wind velocities.
Hence, even because of this strong turbulence and abeence of

3 inversion of air temperature, this stream of strong vinde at the
level 700 rb cannot be identified with the phenomenon known in the

gl vty
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Figure 20, Isoplete of wind velocity and zir tempersture
in the cection Kasprovy ‘ierch = Zakonrane
from 4 May 19686 11:40 kr tc 7 key S:40 kr GLL
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Continuous lines = wind velocitiy ;
broken lines = air {emverature in “C
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literature uncder the name lov-level jet |1, 8.] . neitner can it

te identified vith the stream vind in thc cerse rrorposes *o-

.«

v. lalicizi LE'] . 1t aprcars that it ghoule re corsidered ac

lov=tronospuere Jjei streans,

Figure 20 chowe izoplets of air temperature and wind velccitiy
in the period of time from 4 lay 20 hr GMT to 7 ay 3 hr GIT
for stations lying along the line Kasprowy VWierch - Zakopare
(the data frow those stations vere utilized in atsence of
aerologic reacsuremente, ascsurning that values of air terperature

and vwind velocity in free atmosphere in the discussed period of
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time and region are close to the results of observations at the

above mentioned stations [3]). It follows from this Figure that

the vertical distributions of wind velocity on the nights 4/5 lay ;
and 6/7 May are similar, but the distribution of these velocities :
in the night from 5 to 6 May differs greatly from them. On that

night there was a reduction of wind velocity with an increase of

height to about 150 m above the valley bottom, whereas in the

preceding and following nights the air velocities increased with
increase of height in the evening and night hours. Also,

vertical distributions of temperature in the nights from 4 to 5

May and from 6 to 7 May were similar. There was no inversion of
temperature in the night during halny winds, but it took place

in the period reduced wind velocity. 1In the night from 4 to 5

May, just as in the night from 6 to 7 May, thermal conditions

existed favoring the appearance of strong winds, but the second

factor did not exist - a sufficiently large pressure gradient.

It is possible that the presence of inversion and reduction of

the wind velocity with an increase of height in the night from

5 to 6 May was connected with settling of air in ground-adjacent

layers in the area covered by the wedge of high pressure. This

settling would cause a reduction of relative humidity of air P
to about 30%, which 1s seen on the map of the iscbaric surface

at 850 mb and in vertical cross-sections.

We can assume that the main reason for such high wind
veloclities at the Earth's surface was stream currents at the
level of ca 760 mb. A vertical cross-section through this stream
over the region of the Carpathians on 7 May at 0 hr GMT shows
clearly, below the stream current of the upper troposphere at the
height of about 340 mb, a second - considerably weaker - maximum
of wind velocities at the height of about 760 mb (see Figure 1%).
Measurements show that wind velocity at that helght in the free
atmosphere over Poprad (stationll 934) was 38 m/sec. Of similar magni-
tude were also velocities measured at Kasprowy Wierch at the time
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Figure 21, The range cf effects ¢f Lk2lny wind in the verioc
o s - ae < o
from 6 Lay 1968 12 hr to 7 kay 196& 2 hr GMT

\.a = warsaw; Kr = Cracow

of maximum vind intensity (about 50 m/sec). The wind directions
are also in agcreerent (about 2400 in the core current, both

over Ponrad and Kasprowy Wierch), despite the fact thet one could
expect to have some deviations from the direction in freec atmo-
szhere on a~ccount of orographic effects of Tatras t6, 7:] .

L. As was meniioned already in Section 2.3, the air

e

tlowing on Northern slopes of Tatras was moving to the North,

ite range is marked by the "halny front", talked atout in Section
2.%2. In order to define more precicsely its range we shall analyze
telev the cdistribution of temperatures of rose point, treating it
2c a constant characteristic of the mases of air in the course of
itz norizontal traneport. Figure 3 shows thet the maximal value
of the temperature of rose point in the period of

nalny winds vas 8.2 °C in Zakopane, Looking for similar values

of td at other synoptic stations (and we assumed 9.0 °C as the
limiting value) we drew on the map the course of isodrosotherms
for 2.0 °C, treating this isoline as a boundary of

"halny air'". Isodrosotherm is a line joining points with the

same values of the temperature of rose point. As is seen from

e e
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Figure 21, the range of influence of this air, which on 6 May
at 12 hr GMT (i.e., after 48 hours of the halny wind staying at
Zakopane) extended only a little beyond Podhale, twelve hours
later reached the latitude of Plock. An approximate range

of influence of halny wind has been found previously [5, 9].

As shown by the results of observations by the stations,
performed every three hours, the isodrosotherm of 9.0°C moved
initially as a broad belt witha velocity of about 30 km/hour.
Beginning at 18 hr, this belt became narrower (to about 150 km)
and its velocity increased to 60-70 km/hour.

The displacement of dry “halny air" from the South to the
North was in agreement with the general direction of wind
movement in the ground-adjacent layer, but it was not in agree-
ment with the direction of movement in the lower troposphere
(850-700 mb), where the air moved from Southwest to Northeast
(i.e., following the direction of winds in the Tatras in the
period of their maximal velocities). As far as the deplacement
velocity of this "halny air" is concerned, this velocity was
clearly dependent on the velocity of air in the lower tropos-
phere, and increased in the period of its maximal value.

In the hours 21-24 GMT, on 6 May, the line of "halny
air" was displaced not only to the North but also to the East,
and then in the next three hours - only to the East. This
behavior was caused by fast movement of the cold front from
the West tothe East, which resulted in pushing "halny air"
ahead of it. As a consequence, we had a change of weather
in the mountalns, cessation of strong halny winds, and

dryness of the ailr.




S it follovs

a) larse vind velocitics over Tatras vere caucel in fhe conzi-~

dered case bty the a
height 2000~2500 ni;

k) these stre

jet streans" avreared in the region of rountain barriers

’
curing the sysien ¢
Ln the area of the

¢) it vas Ffound thst the mentioned love-troposrhere Jet
stream 4= forned in different thermotraric conditions taan the

lov-level jct;

¢) the cdevelonment of conditions in the analy

vertly by ciability

ans, called by the auvthore the “low=-{ironoznhere

¢
sovn the movement of secondary taric greterns
o

Irorm ihe gtove that: ?

»nezrance of strears of sirong winde ot the
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{ vressures characterictic for halny Winds

Carpathians;

of large=-ccale precsure syret
in the anreararce of t

oy ctrong, hirh develone. blockaues

the formzation of large cracilentes

e) it follows from an analysis of the discussed case that

tne effects of haln
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SUMMARY

Foehas, called locally wistry halae, are not a rare occurrence in the Carpathias
Mts,, where they cause every year more or less extensive destruction on timbered arcas.
The damsges produced by the fochn of May 6, 1968 in the Tatra Mis,, on Podhale sad
the High Beskids were however exceptionally great: according to preliminary estimates
were desifoyed on this day about 360 000 ca m of timber on the Polish side and about
100 000 cu m on Slovak terrilory (coni. plates 1~4),

A detailed synoptic anelysis has shown that the high wind velocities: over the
Tatea Mts. were in this case due 10 powerful wind streams at 2000—2500 m altitude,
callied by the present writers ‘low<troposphere jet streams®™, They occurred in the
atea of the mountain barrier during a pressure system which in the Carpathian region
is characteristic for the foehn wind. It was found that the mentioned low-troposphere
jest stream foms under conditions differing from those of the low-level jet. To the
development of the sitvation described here contributed the large-scale stability of
the pressure systems. It would seem that the decisive role in the formation of dange-
rous phenomens of this type is plaid by highpressure blockades built-up to great
sltitude which bumper the movements of secondary pressure systems and cause thereby
the formation of high pressare and temperature gradients. The asalysis of this case
kes slso shown that the eflects of foehn wind can reach as far as the Karsaw basia.







